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RATK US u C T™ f ABILITY AND VOLCANIC RESURFACING 

CenterfM/S Z^rJKTiS?’^ 0 ^ 09 - and J B ' Pollack - N ASA Ames Research 
atmosphere. ^ propOTte of its ™“<ve 

^r^z^tzLk ££ ~ B paT^ss^s 

reUa“ly y uhchmMned Te“ M^rfoTt'he ”’ a8nitude * 

volcanic ftoi » KSM jj~? 

have led to the suMeston temperatures and P^ures at the surface of Venus 

^sssi srs?isis: 

approximately with hcPT SXrtam the c^ “ rap ™ ture “ d pressure on Venus “'"cide 

S5S £HSr~ 

greenhouse effect. Q lbrium can Produce an important feedback on the 

emphasizes feeTbacks* 1 between "eTemen^in ?£f^ r for / enUS USing a systems approach that 
radiative transfer surf^^ ft ,„S~ chmate System ‘ Modules ^ atmospheric 

escape processes have so far been developed 8 ' ° ^ exospheric 

interconnections between modules in the form n r .», C mate feedba ck loops result from 

temperature, and atmospheric mixing ratios The^ad^ 0 "™! 11131 parameters Pressure, 
implemented by using Rosseland mMn nna r • 6 radlatlve transfer module has been 

model. The model has been solved for the* 2 / ? t * dimensional 8 rey radiative-convective 

equilibrium points. The dynamics of the *” epend ^ n ^ case t0 determine climate 

reaction/diffusion kinetics for possible surface atmnlnhe S ° eXplored by em Ploying 
geologic timescales. It was found that nnrw phere heterogeneous reactions over 

climate of Venut is u j hear an th ' m ° del predlcts that ' ha 

surface/atmosphere system sph^aneLw e™i™. , "V" 1 , P ° nt ' Without sources - th 9 

that surface carbon T ^ Pr T UK ^ Assumi " 8 

eruption approximately the size that S S g C vo,canic even t involving an 

precipitate a climate ca^^phehoward^ahuteh/hlahmhitirf 3 ^ ° n Ear ‘ h ‘ S SUfficlent t0 
Finally, the effects of constant rate volcanism and rorrLno ^ rfaCe pressur e and temperature, 
stability of the climate model were also exnloreri d ^ orrespond,n 8 exsolution of volatiles on the 
200 ppm were assumed for S0 2 , and a lower limit of^O InT 1 ™' lava abundances of about 
exospheric escape of H 2 0 was modeled as a diff.Zl ? ? WSS consider ed for H 2 0. The 

uniquely determined by the abundant and imi Gd process in which the escape rate is 

escape rates place the time constant against ^scTpe^” about So™ 1 e r5 i . m | tes of hydr ogen 
constant source and exospheric escape terms in the dvna^t flt° m '^ f 6] ’ By includin S the 
an injection rate of 3 x l 0 13 g each nH ^ n dynamlcs of the we determined that 

g each of H 2 0 and S0 2 per year would be sufficient to keep the 
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current climate in a steady state close to t he p resent ount^to^upper bound on the 

— r a- - ~ n - 

large igneous provinces on the earth. 




Figure 1. Climate Model Summary. 


Figure 2. Mineral equilibria and radiative 
equilibrium curves for surface pressures 
and temperatures. 
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